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 Introduction

In this paper, we discuss the notification and UE behavior when session status changes in RRC_INACTIVE. Different enhancement options are proposed to enable multicast reception in RRC_INACTIVE, and to avoid potential UE RRC state transitioning as much as possible due to session status change in 5GC.
 Notification for session status change
 background
The session status change for multicast in the RRC_INACTIVE state can be divided into three cases as follows:

Session deactivation

Session activation

Session release
In Rel-17, for a UE in RRC_INACTIVE, the expected notification and UE behavior for multicast session status change are as follows:

Table 1. multicast session status change in Rel-17
	Session statue change
	The expected notification
	UE behavior

	Session activation 
	Group paging
	Resume to RRC_CONNECTED to receive multicast

	Session deactivation
	No notification
	Remain in RRC_INACTIVE

	Session release
	Group paging
	Resume to RRC_CONNECTED to modify PDU session


In Rel-17, UEs only can receive multicast in RRC_CONNECTED, thus, UE will resume to RRC_CONNECTED when multicast session is activated. For session release, UE will be resumed to RRC_CONNECTED to finish the PDU session modification procedure. There is no requirement for UE behavior when session is deactivated, so UE can remain in RRC_INACTIVE without any notification.

In Rel-18, if RRC_INACTIVE UE can obtain available configuration, to avoid aggravating the congestion of the cell, UE should remain in the RRC_INACTIVE state when session is activated. For session deactivation and release, to avoid aggravating the congestion of the cell, UE can also remain in the RRC_INACTIVE state.

To avoid aggravating the congestion of the cell, UE should remain in the RRC_INACTIVE state as much as possible upon session status change.

 enhancement options
There are some agreements for notifications of session status change in the 119bis-e meeting as follows:

	1.Session activation
=>Rel-18 UE in INACTIVE can be informed when the session is activated (Details FFS).

=>As a baseline, group paging can be used to inform Rel-18 UE(s) about the session activation (Details FFS, e.g., UE behavior when receiving such group notification).
2.Session deactivation
=>If a UE is in RRC_INACTIVE and is configured to receive a multicast session in RRC_INACTIVE, the UE may be notified when the multicast session is deactivated. FFS how (e.g., informed via group paging, MCCH, or other ways).

3.Session release
=>Rel-17 mechanism (NAS-based indication) is applicable for multicast session release. FFS if any enhancement is needed.


Group paging can be used to notify Rel-18 UEs upon session activation or release.

UE may be notified when the multicast session is deactivated.
Since there is no indication about session status change in the Rel-17 group paging message, how to notify the UE to remains in RRC_INACTIVE obviously needs some kind of enhancement. Several options are:

Option 1: Enhance the group paging to carry the session status, such as session activation/deactivation/release.

Option 2: Enhance the MCCH message to carry the session status, such as session activation/deactivation/release.

Option 3: Distinguish session activation or not according to the presence or absence of configuration in MCCH.

Option 1 stands out since, UE needs only to monitor the MCCH when session is activated; while for other options UE needs to constantly monitor MCCH. 

For session status change, enhance the group paging to carry the session status can not only help UE to remain in RRC_INACTIVE to receive multicast service, but also help UE to reduce power consumption in monitoring MCCH.
UE can be notified by group paging carrying the session status.
 RRC resumption

From section 2, it can be seen that UE can be notified to remain in RRC_INACTIVE state when session status changes by group paging carrying the session status. What if the network wants to notify the UE to transition to RRC_CONNECTED state?

A possible method is to notify UE by Rel-17 group paging message, that is, the normal group paging without any session status.

In Rel-18, UE can be notified to transition to RRC_CONNECTED by using Rel-17 group paging.

UE does not resume RRC connection upon receiving such group paging.

In Rel-18, UE can be notified to transition to RRC_CONNECTED by using Rel-17 group paging.
 Conclusion
We have the following recommendations:

Proposal 1
UE can be notified by group paging carrying the session status.

Proposal 2
UE does not resume RRC connection upon receiving such group paging.

Proposal 3
In Rel-18, UE can be notified to transition to RRC_CONNECTED by using Rel-17 group paging.
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